Abstract: This study was designed to identify predictors of attrition of graduate students in education, with inclusion of a previously unexamined predictor, provisional admission. The pre-admission predictors considered were undergraduate grade point average, Graduate Record Examination scores, Miller Analogies Test scores, and Georgia Assessment for the Certification of Educators scores. The post-admission predictors considered were number of semesters provisionally admitted, semester of entry, graduate grade point average, and number of course failures. Using binary logistic regression for data obtained from institutional records of 439 students in a graduate education program, no statistically significant pre-admission predictors of graduation were found. The number of semesters provisionally admitted, graduate grade point average, and number of course failures were statistically significant postadmission predictors. In terms of policy implications, limiting the number of terms under which a student may remain provisionally admitted and limiting the number of course failures under which a student may be retained in a program may help reduce student attrition.
INTRODUCTION
found that "forty years of studies suggest the long-term attrition rate nationwide is about 50 percent" (Introduction section, para. 1). They also suggest that the rate might be higher in recent years and, as a result, even deem attrition in graduate programs to be a hidden crisis. They argue that the hidden crisis of attrition not only puts a heavy strain on the reputation and financial resources of the program, it also puts a similar strain on the student as well. Their alarm about attrition rates has been reinforced over time with higher education attrition rates of 30 to 50 percent in the United States, scoring at the top of industrialized nations (Schneider, 2010; Symonds, Schwartz, & Ferguson, 2011) .
To glean information that could result in lower attrition, we examined the predictors of attrition of students in a graduate program in education.
In particular, we focused on a variable that, to our knowledge, has not been previously examined in the literature-provisional admission. Provisional admission may be defined broadly as allowing student enrollment pending completion of certain requirements (Nichols & Clinedinst, 2013) . In this study, we define provisional admission as the admission of a student to a program before all of the standardized tests needed for admission proper have been received by the program.
THEORETICAL FRAMEWORK: GOAL COMMITMENT IN ATTRITION DECISIONS
Of the multitude of theories of student attrition from higher education (e.g., Andres & Carpenter, 1997; Bean, 1980; Bean & Metzner, 1985; Ethington, 1990; Fishbein & Ajzen, 1975; McKinney & Novak, 2012; Monroe, 2006; Pascarella & Terenzini, 1980; Spady, 1970; Tinto, 1975 Tinto, , 1982 Tinto, , 1993 Tinto, , 2012 , we have chosen to concentrate on the theories that relate to goal commitment-a factor that we believe can help explain the causal relationship between provisional admission and attrition. The goalrelated theories that we discuss below were proposed by Tinto (1975 Tinto ( , 1982 Tinto ( , 1993 Tinto ( , 2012 , Fishbein and Ajzen (1975) , and Ethington (1990) .
In 1975, Tinto put forth a seminal theory of student attrition in higher education and has made several revisions since then (1982, 1993, 2012) . In his theory, Tinto explains that attrition decisions are based mainly on http://journals.uob.edu.bh students' commitment to their own goals and their commitment to the institution, see Figure 1 . Tinto argues that goal commitment is reflected in grade performance and intellectual development, which in turn affects academic integration, which ultimately affects attrition decisions. Fishbein and Ajzen (1975) contemporaneously suggested a psychological model centered on intention that might help explain students' attrition decisions. Their conceptual framework, explained briefly, is that beliefs influence attitudes, attitudes influence intentions, and intention influences behavior. What is most relevant here is that "intention is viewed as the immediate determinant of behavior" (p. 16). In terms of student retention, they theorized that intention to persist is a moderator of attrition decisions. Ethington (1990) also created a psychological model of student attrition. She theorized that goal orientations, level of degree aspirations, and value placed on a college education predict student attrition. In an empirical investigation of her theory (also in Ethington [1990] ), she found that the level of goal orientation had an indirect effect on student persistence; level of aspirations and value had direct effects. She also found that prior educational achievement was the strongest predictor of attrition, with lower prior achievement predictive of attrition and higher prior achievement predictive of retention.
Although the construct has a variety of synonyms (goal commitment, intention, or goal orientation), the degree to which students resolve to complete their academic goals is a key facet in many theories of student attrition in higher education as discussed above. In this study, we investigated whether the time it takes for a student to formally complete admissions requirements for entrance to a graduate program in education (i.e., the length of time provisionally admitted) could be an indirect indicator of goal commitment, as measured by student attrition.
We hypothesized that the number of semesters that students are provisionally admitted is negatively correlated with goal commitment and, therefore, will be a predictor of attrition. Our rationale is that students who do not have the commitment to submit complete application materials in a timely manner (and therefore are granted provisional admission) are probably also the students who will not have the goal commitment to complete a graduate program of study.
Our own theoretical model is displayed in Figure 2 . First, we assume from the previous theoretical and empirical work of Tinto (1975 Tinto ( , 1982 Tinto ( , 1993 Tinto ( , 2012 , Fishbein and Ajzen (1975) , and Ethington (1990) , that goal commitment is related to student attrition. Second, we assume that the length of time students are provisionally admitted is related to their initial goal commitment for many students. Finally, if the first and second assumptions are true, then we theorize that length of time students are provisionally admitted would be related to student attrition. In this study, we investigated that relationship between provisional admission and student attrition. Since there are many more factors related to student attrition than just goal commitment, in the next section we review some of the literature on other predictors of student attrition. 
RELATED RESEARCH ON PREDICTORS OF ATTRITION IN HIGHER EDUCATION
This review of related literature first presents two large studies that relate to predictors of attrition. The review then summarizes meta-analyses and recent studies that focus on predictors of attrition, and ends with a statement of a gap in research, leading to our study of provisional admission as a predictor of attrition in graduate programs.
In the largest study of its kind, Lovitts (2001) queried 816 completers and noncompleters at the doctoral level. The results support several of the aspects of Tinto's theory. First, Lovitts found that students who shared an office were much more likely to graduate than those who did not. Further, students with full fellowships were less likely to graduate than their peers who were given teaching or research assistantships. (Crawford, Randolph, & Yob, 2014; Hesli & Fink, 2003; Hill, Bahniuk, Dobos, & Rouner, 1989; Tenenbaum, Crosby, & Gliner, 2001; Wrench & Punyanunt, 2004) . The consensus is that good mentoring consists of a psychosocial element and a career-related element (Crawford, Randolph, & Yob, 2014; Yob & Crawford, 2012) . This research aligns with the faculty-interactions element of Tinto's (1975) theory. A third finding from the Lovitts (2001) study was that undergraduate grade point average (GPA) was not a predictor of attrition.
In another large study on the predictors of graduate student attrition, Patterson and McFadden (2009) performed a logistic regression analysis of 640 completers and noncompleters in a Master's of Business Administration (MBA) and a Master's of Communication Sciences and Disorders (MCSD). The predictor variables they used were students' age, ethnicity, gender, undergraduate grade point average (GPA), Graduate Management Admission Test (GMAT) scores, Graduate Record Examination (GRE) scores, and campus (online or traditional).
Age and campus were the only statistically significant predictors in both groups; older students and students in online campuses were more likely to be noncompleters. They found that undergraduate GPA was a predictor only for the MCSD students.
The above two studies are important because of their size.
Other studies, though, have also examined predictors of attrition in higher education. Two metaanalyses of predictors of college success were discrepant in identifying factors supportive of positive college outcomes. Bair and Haworth (1999) , using a qualitative meta-synthesis methodology examining 118 research studies, found that attrition in higher education varied depending on field and program of study as well as the institution, cultural attributes within the department of study, and difficulties with the dissertation process. They also found that academic achievement indicators (excluding standardized test scores), employment, and financial factors were not strong predictors of degree completion. Although they did not study attrition, based on a meta-analysis of 109 studies, Robbins, Lauver, He, et al. (2004) concluded that academic self-efficacy and achievement motivation were the best predictors of academic achievement.
Many other studies have explored the predictors of student success and attrition in higher education. Among those studies, several factors have been found related to student retention in higher education, including: academic self-efficacy and motivation (Gore, 2006; Guiffrida, Lynch, Wall, & Abel, 2013; Nakajima, Dembo, & Mossler, 2012; Zajacova, Lynch, & Espenshade, 2005) , past academic performance (Hardinger, Schauner, Graham, & Garavalia, 2013; Kahn & Nauta, 2001 ), self-selection of program (Gill & Leigh, 2003; Rask, 2010) , faculty interaction (Barnett, 2011; Hart, 2012; Hong, Shull, & Haefner, 2011) , enrollment continuity (Crosta, 2014) , and peer relationships (Goguen, Hiester, & Nordstrom, 2010; Hart, 2012) . However, no prior studies have examined the relationship between provisional admission and attrition of graduate students in education, when taking into account a variety of pre-and post-admission predictors.
RESEARCH QUESTIONS
1) What are the best pre-admission predictors of graduation for Master of Arts in Teaching (MAT) students? The pre-admission predictors include undergraduate GPA, GRE, and Miller Analogies Test scores, and scores on the Georgia Assessment for the Certification of Educators (GACE).
2) What are the best post-admission predictors of graduation for MAT students? The post-admission predictors include the number of semesters provisionally admitted, semester of entry (fall, spring, or summer), graduate GPA, and number of course failures.
METHODS

A. Participants and setting
The data came from the institutional records of all 439 education students who were enrolled in an early childhood, middle grades, or secondary Master of Arts in Teaching (MAT) programs in the 2008-2009 school year The target entry requirements were for the applicant to have undergraduate grade point average (GPA) of at least 2.5, have a passing score on the Georgia Assessment for the Certification of Educators (GACE), and have either a combined verbal and quantitative Graduate Record Examination (GRE) score of at least 800 or a Miller's Analogy Test score of at least 397. The MAT program was one of many programs within a large teacher education college in the State of Georgia. Table 1 shows the enrollment status of those students at the time of data analysis for this article (spring 2012). 
B. Research Design and Data Analysis
In this correlational study, we used binary logistic regression to examine the best set of predictors of attrition for students in a MAT program. We examined both pre-admission and post-admission predictors. The pre-admission predictors included undergraduate GPA, GRE/Miller Analogies Test scores, and scores on the GACE. Since students either had GRE or Miller Analogies Test scores, we standardized those scores and then combined them into one variable (i.e., we created a z score for each participant's GRE or Miller Analogies Test score). The post-admission predictors were the number of semesters provisionally admitted, semester of entry (i.e., fall, spring, or summer), graduate GPA (used as a dichotomous variable-above or equal to 3.54 or below 3.54), and number of course failures. The outcome variable was whether the student graduated from the program or had left the program (i.e., they decided themselves to quit, were never fully admitted, or were dismissed). We excluded from the analysis data from those students who were still active in the two-year program at the time of the analysis (i.e., spring of 2012). The data analysis was conducted with SPSS 20.
RESULTS
A. Complications and limitations
Even if students scored higher than 220 on the GACE, the reported GACE score was 220. The exact scores were reported with students with GACE scores less than 220. Because of the excessive restriction in range, eliminated GACE scores as a predictor variable.
Also it is important to note that students with undergraduate GPAs lower than 2.5 or with GRE/Miller Analogies Test scores below a set level were not included in this analysis because they would not be admitted to the program. Therefore, there is a restriction of range in the sample for this variable as well.
B. Pre-admission Predictors
Of those students who had graduated or left the program, there were no statistically significant preadmission predictors of graduation. See Table 2 . GACE scores were not valid predictors because the highest possible reported score was 220 and there was a restriction in range in the GRE/Miller Analogies Test scores, as noted above. (2) 0.00
Note. Currently active students were not included in this analysis. N = 293. Hosmer-Lemeshow test, χ2(8) = 6.40, p = .602. None of the variables in the model were statistically significant at the .05 alpha level.
C. Post-admission Predictors
The best set of predictors for predicting graduation rate was exit GPA (i.e., the latest recorded GPA for the student), numbers of semesters provisionally admitted, and having one or more course failures. See Table 3 below for the results of a logistic regression analysis. This model accurately predicted attrition in 65.0% of cases and predicted graduation for 86.0% of cases. Currently active students are not included in this analysis. A summary of results is listed below:
1) The odds of a student with a GPA of 3.54 or greater graduating was about 65 times as great as the odds of a student whose GPA was less than 3.54.
2) For each semester a student spent provisionally admitted (up to two or more), the odds of attrition increased threefold.
3) Similarly, the odds of attrition increased fourfold if the student had one or more course failures.
Because logistic regression tables are sometime hard to interpret, we included several tables showing crosstabulations of the number (and percentage) of students in various attrition categories. Table 4 shows the crosstabulation between GPA and attrition. Table 5 shows the crosstabulation between the number of semesters provisionally admitted and attrition. Table 6 shows the crosstabulation between number of course failures and attrition. Note. Currently active students were not included in this analysis.
DISCUSSION AND CONCLUSION
In terms of the first research question, undergraduate GPA and GRE/Miller Analogies Test scores were not statistically significant pre-admission predictors of graduate student attrition. Note however that students with low undergraduate GPAs or low GRE/Miller Analogies Test scores were not included in this sample because they were not accepted into the program. Therefore, the lack of statistical significance and very small effects of these variables may have been due to the restriction in range.
In terms of the second research question, the number of semesters provisionally admitted, the number of course failures, and graduate GPA were statistically significant post-admission predictors of attrition with large effect sizes. Semester of entry was not a statistically significant predictor.
These results lead to two recommendations for higher education policy makers. One policy recommendation is to limit the number of semesters that students can be provisionally admitted. Although allowing provisional admission may help those few students who cannot get their standardized scores reported to the university in a timely manner, the longer students remain provisionally admitted, the greater the likelihood of their not successfully completing the program. The solution that was adopted at the university where this study was conducted was to limit the number of semesters a student could be provisionally admitted to one. Another policy recommendation is to limit the number of course failures students can have before being dismissed from the program. The likelihood of attrition increases greatly with every course failure.
In terms of recommendations for future research, there is a need to replicate this study to establish the generalizability parameters across units, programs, predictor variables, outcomes, and settings. Of particular interest is whether different variations of provisional admission lead to the same results we found here. Also of interest are the qualitative perceptions of students, faculty, and administrators regarding the relationship between provisional admission and program completion, particularly in terms of the causal mechanisms mediating or moderating the relationship.
In conclusion, although there is no magic combination of admission and retention policies we can recommend, we hope that this information can be used by university administrators to adopt policies that increase the likelihood of success in a graduate course of study and help alleviate the hidden crisis.
